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Frame,. Different Types of Springe,
Radius Rode and Wheel Discussed

'
in instructive Booklet

For, the benefit of tbe automobile
owner who wishes to learn more c
that rnoitrnctkm and operation of th
Tartons narts of bis car. the Vacuum
Ofl Cora nan y is issuing a series of
initruetivs booklets. Herewith art
described some tf tbe chassis parts.
Frame' ?

The mala frame (Figure 1) consist
of pressed steel channel side,, piece
(A), suitable- - to the slxe. appearance
and strength requirea. zueei cross
.members, or pieces (B), are fastened
at the ends of the siae memuers, mw
inr wUh. them a. rectangular frame
Additional cross, members (C) are as

opportt lor the engine and the trans
fitfssion bouslnfi. and also to Insure
greater rigidity r the frame.
.: a enh-- f rime, somethinr added as
support for the engine, has side pieces
CD) belted to the cross members (C).
The sub-fram- e reduces the strain on
the 'motor supports employing four
point suspension. :

Cprlnoa,; ''.:..' " '
' crvMn '' bunt tin of a, series of
fiat steel plates or leaves of variable
lengths which hare oeen caxeiuiiy
n&rdened and tempered. vThe, spring
JeaTes are laid one on top of another
accordmg. to the sue, the. shortest jeai
on tbe outalde of ue spring curre.
The leares are neld in poslttoa 17
center bolt and tpnns ciipa.-:-- , -

HrTif jfenresxion' the Monc
spring leaTe? only are flattened; tinder
ieary; depression the! shorter leares
assist tbe longer" ones la carryln! the
load. y'-.-.-V:.-.- :

- The aprlng shacaie consisia
Vrnati ati tU . tilates. bolted 'to the
automobile, frame - either at spring
ends or at spring end and .extension

. bracket,-- ; ;;- - .y:.-A-
"ni.rrin bolta are of ess e harden

trL They iare fitted with
grease wars : on their bearing surfacs
cr, are-drille- d houow wiin inuw n&m
angle . passage through wnicn me
lubricant is forced to the bearing sur-

faces' by 'means of v a compression
rMt, min ihm Tld Of the DOlt. "

, There are " many . arrangements of
t"Tlzz the cost common 01 wbicu
are tie' three-auatte-r. el-j,4r- A

j.. c:t-'r-
i rtf0ra and cantl- -

' lertr. Tts rrir.:3 mtlea tj.;--

Tarious autonctile nanuiacturers ara
selected to suit the' style, ilze ani

vp weight of their cars. ,

eeml-EUIpt- le Spring ' C, 1,
i' - The semi-ellipU- c apring Flgure 2

is ; clamped at Its center. (A) to the
axle. . One end- - el the spring Is gen-- ;

crally bolted or shackled to an ei--;

treme end (B) of the frame, tbe ether
spring end (C) ' being Attached or

1

Ihaciled to the side. member of, the
v- car frcme (D),.'- - At tbe endC) the

spring is allowed to more freely In
- yielding to Its elongaUons, due to the

flattening pressure trom Irregularities
'la the road.-- cv.:;

Three-Cuart- er Elliptic Sprina .

i The three-Quarte- r- elUptic. Pring

mire 1) consists, of. a seml-elUpti- c

r kiwl at one end to
ti-ci:i-; tic spring: abore 1

:
the thick end of halMength top spring

' end of thebem clapped to the rear
autcnot'.'.a frame (D). .'- - '

The center (A) of the lower part ol
the spring is clamped to the retxto
boding. The rear lower end (B) is

r connected to the top part of the spring
means cf a forward

; e?d (O cf the epring
cf a bracket; or
member of the automobile frame (D)

of th rear axle,at some point .in front
Futi Elliptic Eprma i

A full elUptle spring (Figure M ) m-;-.- v

t'Uu of two semi-elilpt- ie iprtow bolt--

' ed together, at their. ends -- (Bl.tnd
' damped ; at their centers (A) to the

' automobUe frame (D) and axle or axle
housing JH).

-- Platform eprina- - -. Cw: v "Vvi
A platform erring m&x 6) js

V. arrangement oI three aemUIliptlc
;' thfwrtght ofsprings-

- tor supporting
- the rear : end of the ,car and 1U load.
; It Is coapese to. two aide springs and

atrutTerse rear spring. The wo aids
3 are shackled at their forward ends (C)
, springs clamped at their center (A)

to the rear axle or axle housing .(H)
V only one attachment shownto the

:r aide member of the frame (D) Ja fxont
rear.axle: ends-- ot the

- fB) they are shackled Xo tbe or

'! the transverse spring. , The center. of

Uthe transverse spring Is fastened to

the rear cross member (E) of' the

If VLaav r1 .

4 The J platform spring employs two
forms of - end connection the

type and the ball and socket type

In the cross-yok-e type the spring and
shackle bolts are equipped with grease
cup. In the ball and socket-typ- e the
ball Joints must be oiled .regularly. .

Cantilever Spring' 'T"$ ',,.t
in wnt of construction the soa!lel

. mvI... MHnv iKJrure e) Is similar
to the semi-ellipti- c

ucauy Ol VBO -
ed ot steel leares- - laid one ontop of
anotbsr. IU appUcaUon to thecar.
however. Is different. .The 'crww
end (A) Is free to taove to a Jacket
ot shackle (B); fastened to the
member D) of the mala frame . At
or near 1U center the spring li"keid
by a spring clamp, the lower part (E)
of which has a bearins on the center
bolt (F), attached, to the side member
(D) of tbe mala framed The rear, end
(0) of the spring is fastened to tho
rear axle housing H), allowing a free
movement of tbe spring end (GK the
action being like that ot a springboard.

tha rantllever .. spring employs . a 4

7 center "tiring bracket ,(Ey,he

' 'S

s-

-
s '

1.

i in i limn ii I . ff jrx v

"KeeDlne ahead In Driglnating inno
rations and effHeney w features for
automobiles and ' motor - trucks ee--
mands a thorough ' knowledge of the
Dosslbllitles ."of the.actomblle. aars
QsAJ Kissel, president of the ;KIssei
Motor Car-Co- .

Constantly, keeping 'one' ear . to' the
ground and one hand oh-ih- e pulse of
motor car buyers is.necessary for the
automobile manufacturer, who wishes
to keep ahead of the procession with
Innovations that not only ? make :. hli
car stand out from the rest," but will
eventually benefit the automobile la
dustry as a whole. .v--- -' -

He must know: intimately the pasr
and present: history of the automobile
In order to successfully originate for
the future.. , . ; ;r:- - . ,

bolt ;(F) of which is cenerally equipp
ed with, a grease cup. .' -

It Is said that the cantilever spring
reduces the vibration ot the ,car. body
and guarantees smoother; riding over
rough roads because a larger propor-
tion of the axle vibration is absorbed
by the sprtngDoard .leverage of tha
cantilever construction, t
Radius Rods 4 " '

The . elongation of a ' body : sprins
trnflor stress : vonld . ordlnaiilT throw!
correcied bv th free movement of the
the rear aile out of olignment this is
spring , shackle and ? the yrestnetea
movement of the "radius rods (noti

. They permit -- tree vertical motion ot
each wheel end of the rear axle,-i-t the
same, time maintaining Its position of
alignment at right angles to the tram
of the car."--- - -

.

Radius Jfods' are connected at ono
end to the,outer end. of the axle hous-
ing, and at the other 'end directly or
indirectly to the automobile frame.-- .

The automobile , wheels In general
use are of, the artiUery type (Figure
7). with wood spokes, and are equipp
ed with either ball or roller bearings
(not shown), depending upon the type
and make of axle used., The bearings
are within the wheel hub' (B) or in an
extended housing (see also Figures 9,
10. 11 and 12).'- -

' Pneumatic or solid rubber tires (C)
are mounted upon the steel rims (D).
The . wooden spokes (E) are held in
position between outside and insiae
steel hub flanges (F), bolted together.
Wire .Wheels (Figure 8)

Steel clincher rim (D) holds the
pneumatic' tire - (C) firmly in place,
an I the metal hub (B) . holds ball or
roller bearings . (not shown) on wire
wheels (Figure 8). It Is said that wire
wheels axe atronge- -, lighter, more re-
silient and : more durable than those
of the wooden spoe artillery type.

" Automobile wheels are universally
mounted upon ball or roller bearings,
or a combination ot ooth.'

Ball . and roller bearings: are , the
highest type ' of - anti-frictio- n bearings!

If the geese of R6me hadnt made it
aT custom; in those perilous flays, of
sfeeplng. with pne eyeopen they prob
ably-neve- r "would have cackled in time
to aave the Eternal City and the civili-
sation ft ' represented, front, the Bar-
barians. And If justice over is done
Mrs. O'Leary's cow, the people of
Chicago will cast. ;into everlasting
brohxe a' life-siz-e replica of that well
known anlmaL ' For had she not kick-e- d

over the lantern the greatness that
now Is, Chicago's pride would have
been long delayed.

Thus have ' animals changed ' the
course ot history, yet there Is none to
sing the death of O. H. Nicholas mule
In 1910 except, "Ore" himself, as he ts
known to everyone in Butler, Pa. In
that year one of his mules was killed
by a talL Nicholas valued the animal
at $200 and Its loss seemed a pretty
stiff rate of depreciation. After think-
ing this over he decided to forswear
mules and haul with Packsrd trucks
exclusively.

As events have proved, from a fin-

ancial standpoint, the best thing that
Ore's , mule ever did for Ore was to
die. The first Packard truck was
bought, for S3750 and sold five years
later for $1600. A used ' Packard
bought in 1913 for $2000 was sold two
years later for $1500. Both were ot
the chain drive type and Mr. Nicholas
disposed of them to standardize on
Packard worm driven trucks, of which
he now profitably operates three.

This Incident," said O. R. Bury, as-

sistant general sales .manager .of the
Packard Motor Car Company, "brings,
home- - to prospective truck buyers the
advantage of buying a truck that at
any time In its life has a ready mar-
ket. There is always a demand for
used Packard trucks. Nearly every
dealer has a waiting list of buyers.
Its the cheap truck that's hard to sell
at almost any price."

PRISON ROAD CAMPS
SUCCEbS IN OKLAHOMA

In Oklahoma the prison road camps
are no longer in the experimental
stage. They have become an accepted
Institution in the State. In the cen-

tral and southwest sections prisoners
are building, the Uzark trail; in tfai
southeast they are grading the Jef-
ferson highway, and in other districts
they are assisting in the local good
roads movement.

DISHABILLE

Salesman to lady prospect This,
madam, is the hand brake. You throw
it on in an emergency.

L. P.-T-O- I see a sort of kimono;
M A. -

.

fy T"
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CONSTRUCTION AND OPERATION OF AUTOMOBILE

lesi-eClp'tlc,-
?

talMlngtH

tcWe.TlieJ"
respecUrely.,

pring,belngprac-- .

PARTS DESCRIBED FOR BENEFIT OF

IIEFiKO AHEAD.

fflSBUSIISS

HRIJISSED

fMEj PACILAi

TOOK HIS JOB

JlMsr

90 veins oldm
Record of "Grandma" Blakcley,

1 .for Whom Mother's Day
- Was Inaugurated

:'Mrs. Juliet Calhoun Blakeley, 9?
years old, of Albion, Mich.; In whose
honor Mothers' Day .was Inaugurated,
recently recovered from an attack of
pneumonia and celebrated her return
to good health by taking several' long
motor trips in, the Dodge Brothers
motor, car .with which her son pre-

sented her.'
- More than .twenty years ago .her

son first celebrated .Mother's Day for
"Grandma,", as ' she Is affectionately
known, to southern Michigan, and for
many years tbe Albion Methodist
Episcopal church has observed the
Sunday, nearest her .birthday. May
13th, in her. honor, as she is the only
person who has maintained continu-
ous relations with the church since it
founding.

The .efforts of the Albion Metho-
dists, to honor "Grandma" Blakeley
have, exerted such a wide Influence
that Mother's Day is now universally
observed throughout the country on
the second Sunday in May.
. Despite her years, Mrs. Blakeley is
an enthusiastic tourist On one day in
particular, with her son at the steer-
ing wheel and accompanied by several
friends, she toured three counties
and ' twelve townships, the speedom-
eter registering almost 150 miles when
the trip was completed. And when she
reached', home, she Insisted, on being
allowed to assist in the preparation
of the evening meal

Her touring activities however have
not ' been confined to the rear seat
for, she herself has driven her Dodge
Brothers car more than fifty miles,
an .enviable record for a woman o
her age.

PAIGE ROADSTER SETS
NEW INTERCITY MARK

A big Paige roadater, piloted b;'
George M. Price of Seattle, established
a new - speed record for - automobile
travel between Seattle, Wash., and
Vancouver, B. C, on Memorial day.
Price's running tiue for the trip was
only 3 hours and 42 minutes for the
distance of 167 .miles. The total
elapsed time from start to finish, with-
out deduction of time for stops, was
4 hours and 36 minutes, or an average
of 37 miles an hour.

The principal deay cf the trip, en-

tailing a stop of 30 minutes, was occa-
sioned at the United States and Cana-
dian custom-house- s on the border.

KEEP WHEELS ALIGNED

Keep a sharp eye on the alignment
of the front wheels. They should toe
in slightly. If they toe in too much
or out too much a badly worn tire
or tires is the Drice you will pay tor
the neglect : . .

.
- . iAiS - t.i

MOTORISTS

- v 'r-- - - - -

0 1 4.. -- , v S m Itt- j,'-- . f v-- 1

BEH BEAUTY

'The demand of the American woman
for beauty in the - automobile she
drives, or rides in Is actually. the fore-
most cause of. the growth of the Paige
company, which makes necessary the
thirty-one-acr- e addition on which wa
are starting our great new building to
care for the business which we are
sure 'will come to us during the next
year, writes Harry M. "Jewett presi-
dent of the Paige-Detro- it Motor Cor-
poration, to E: E. Bodge, of von Hamm-Youn- g,

Paige distributors.
In line with the Paige policy of

findlne out- - the actual conditions
which govern the oublic demand for
automobiles. Smith Bros, have car-

ried out in Los Angeles a detailed
investigation of the preferences of
women- - prospective buyers. Stanley
Smith sums up the conclusions reach-
ed under four main heads:

"The woman prospective buyer
demands, first thai her automobile
Shall be a beautiful car; second, tha
it shall be an easy-ridin- g car; third,
an easy car t control; and, fourth,
that the power flows shall be flexible.
These simple phVases, which appear
to be so easy to understand, repre-
sent a complex series of technical re
quirements to the trained automo-
bile engineer. They have all been
analysed at the Paige factory and
the steps which have been taken to
secure the different features are a
part of Paige ,engineering history.
For example, in the matter of easy
riding, the foundation of the Paige
reputation is the famous original
Paige cantilever spring suspension,
supplemented by comfortably design-
ed seats, and seat springs and up-

holstery, which represent a develop-
ment of several year's experience.

"The matter of ease of control is
taken care of by providing a smooth
lv vnrVlnr rliitrh. HV rPftf shiftine. 1

smooth acting brakes and convenient-- '
ed controlhng devices. Each

of these features has required months
of individual study and experiment.
The flexibility of power now which
gives the Paige its ability to skim
over long, steep hills on high or low
AnxL-- n tn a walkinir nace In traffic is

tthe result of the most skillful en
gineering work on the motor, it is
hard for the pub'ie to realise In
answering four simple questions that
they are determining the direction of
the mental activity of scores of highly
trained designers and technical ex-

perts at the Paige lactory.
"Nevertheless the great increase in

Paige sales from year to year has
been founded absolutely on determina-
tion of the exact qualities which make
an automobile desirable and then
working out every detail In harmony
with the object, The Paige has been

"If.! - 7 i-

WILLIE RITCHIE GIVES ACCOUNT

OF AD CLUB RUN TO

Former World's Champion
Makes Run to St. Louis With

San Francisco Ad Men

"Traveling via automobile 2400
miles in fifteen days, battling with
storms of every description for twelve
of the fifteen days en route, is not
what would be called an ideal vaca-
tion." says Willie Ritchie, former light
weight champion of the world Ritchie
has roughed it a lot, and his story of
the San Francisco Ad Club's tour to
St Louis in interesting. He made the
trip in Chairman James Houlihan's
six-cylind- Buick touring car.

In describing the trip, Ritchie says:
"It was a gay party about fifty strong
that left the San Francisco City Hall
at 8 o'clock Sunday morning. May
20, in fourteen automobiles. The
weather was ideal and everyone ex-

pected an easy trip through to St.
Louis. It was a far different sight
when the tour drove up to the Plant-
ers' Hotel in St Louis, Sunday even-
ing, June 3. Of the original four-
teen cars to start but three remained
(our Bulck was one of the .three),
snd they were covered with the mud
and slush of seven states. The out-
ward appearance of both passengers

Land cars showed the nArd grind they
had all been through, but a bath and
clean clothes for th; Ad Clubbers,
and a wash and povsh for the auto
mobiles, was all tliat was necessary
to put the portion of the caravan
that was able to finish back into tne
condition they were In at the start
of the tour.

"Snushine wss encountered by the
plucky Ad Clubbers on. the first and
last days, with an extra day of fair
weather thrown in by the elements
on June 1. This latter date was taken
advantage ot by the , weather-beate- n

travelers to the extent of .265 miles,
the longest day's run they were en-

abled to make.
All Sorts of Storm

"Storms of every description greet
ed the motorists in rapid succession
00 -- the wrney.ii-- . Beginning with the
SArfind afternoon' heavy, rains, com
mencedV These tora were followed
bv hail steams, more ram, a: snow
storm whlcvh developed Into a 7real
blizzard. ' then ia Eastern ' Colorado
another, hail j storm, wita naii iaiuns

"The Government has Just distribu-
ted orders tor 50.000 motor cars o1

all descriptions," said J. K. McAlpIne,

of Schumaa' Carriage Co local dis-

tributer for' the Hudson, Super-Six- v

This is Just prelimiaary the first of

the war orders which, shortly will de-

mand practically all the cars.ot cer-

tain grades that can be manufactured.
Fifiy thousand motors are necessary
for immediate organisation use. We
can only conjecture what tremendous
demands wljl follow, when the govern-

ment begins to mobilize the great
Army which will begin to take shape
in a few weeks. ". '

"Automobile men know they face a
shortage. Many of them have bought
stock far in advanee of their usuaJ

schedule to be prepared. The genera.
nubile also is beginning to realise that
the car market will bo short this year.

It is not improbable Indeed, that the
shortage will be so scut 9 that dealece
who have cars on hand will be aueto
ask almost any price they : wish for

them. ' "yi'
"If we need an example ot bow war

strips the motor market we can, find
it in France, or any of the nations at
war France is now making five times
as many, cars as It did before the
outbreak of the war, and only a . few

of these are available tor private pur- -

"Many people in the United States
are thoroughly aware of the situation
and have prudently bought their can
while there is time. We have had a
great many of there customers our-

selves. The demand , for Super-Six- e

has been so great this year that there
is great difficulty in securing suf-

ficient numbers of them from the tac
tory when we want them. I dont
know how much war orders will to'
crease this difficulty, --but I do know
war orders must take precedence.

fntanrifngr tn htlV motor C8T8

this year should piace their orders
now to be on tne saie sia.

RECORD GOLD BRICK

CHICHAGOFF, Alaska. After a
search lasting ovtr two months the
gold brick stolen from the store build-
ing of the Chicbagoff mine-wa- s re
reovered bidden in a sand bank about
a mile from the scene of the robbery.

. The brick is valued at $23,000. Gov-

ernment agents believe It was dropped
by the two men under arrest for the
crime when they were hard pressed
not far from the scene of the crime
but the snow was deep and it was
not until it melted that it was found'.

made The Most Beautiful Car in
America' in addition to a car of
wonderful power,' endurance and
economy, because American - women
prospective buyers place beauty first
ia making their chcice." ' Vi-Vi-'-

CONVENTION?

the sire of an olive. A cyclone and;'
finally a real Kansas tornado rounded ;

out a program th.t should have dla
counted any hardy band of men. .

"Determined, however, to reach the
St Louis Advertising convention ou-
tline, the publicity men day after
day stuck to the grind, driving from
fifteen to twenty-on- e hours a day.
News of their difficulties reached
cities ahead of the mud pluggers long
before control points would be check-- .

ed off snd the receptions extended
were proportionately more cordial. . a
Hardest Day's Run :

"Probably the hardest as well ai
the shortest day's run was from .
Evanston, Wyo., to Carter Wlo. The;
distsnce is about forty-fiv- e miles. It
required seventeen hours of the hard-- ,

est labor for cars and men alike to
negotiate this mileage. The last nlno .

miles were made in seven hourw Each ,

car used at least five gallons of gas .

in covering that lap. and a ia per
cent down grade had to be traveled In .

low gear with throttle wide-open-On- e

surprising factor well worthy ot
comment Is that despite the continued
use of chains, sad they were neces-
sary for more than 2000 of the 2400
miles traveled, tire trouble was un--.

common. Our Cnlck. Goodyear equv .
ped. had but three punctures and --

no blowouts, these punctures "happen- -

ing within five minutes of each other..
The most remarkable part ot the .

trip is the way to 9 three cars that .

were able to finish stood up under
the terrifflc hammering they were sub-
jected to day attar day. Some Idea of
the heavy going may be had from the .

fact; that from .three to- - aeven sets
of heavy skid chains were worn out
by each car. v. V-;-

I have owned a much higher priced
car for , several ;years.vAla that time
I have put . it through some 'tough
country and nave had every- - chano
to . study automobile , construction
closely and to learn of the mechanical .

troubles that arise. ' 1 have never teen
any carJ aubJecteJ to v.the test our
Buick wens against Despite tbe con-tinue- d:

strIa. o the motorv ,the . drt v- -.

lag 4 gears, the 'brakes and cooli; j
system, the car :ompieted the ing

.Just as perfectly as .It ref-
ormed on the rfrst day of the tour.
T rrrom this time; oa I'ma Buki
booster: without aa equaL" i ' '.

OK STA1T TEC .
; "Accordiag to reports of the Stats
registrations of" automobiles ' for th :
five months of 1817; la Calif ore: x
Dodge: Brothers mispleading all oth:r
makes of motor cars with the excep-
tion of one" declares EL E.' Bodge c f
the von Hamm-Youn- g Co, local dis-
tributors.:- . .'' .

"For a car that has beea on th a
market but . a Utt'e . more.: than two
years, this Is trnly a showing' to be
proud or, 'continued Bodge.- - " -

Ia giving a brie! summary of th
history of Dodge Brothers; the local
dealer --stated: "At the jtime Dod?3
Brothers Jbegan making cars of their
own design, about thirty-tw- a month
ago,: the plant comprised 20 acres c!
fluoor space, but since then constant
additions of new bcildlngs have provi-
ded a total of 72-acre-a. . AJiew atruc-tur- e

Just recently ; completed At aa
building, 2 lit feet long and 12

feet wide, to be used exclusively for
the storage of rough. and finished
stock, r.., ,.,,--

?
. .

f The company empleys 12.000 men,
and Is producing 350 cars a day; More
than 145,000 cars, have been Duilt and
sold In the first two and ; one-ha- ir

years. ,Thls remarkable record Is due
tot the manufacturing efficiency
brought about' by the use of the very
latest methods and the best equipment
it Is possible toobtain. ... ...

,

The factory is so laid out that the
mala assembly building, which is 1100
feet long, 60 feet wide, 4 stories high,
and .run from east to...west, is fed
with parts and units from the other
buildings and wings,. which. rua from
north or south. On r account of its
recent construction, the plant '. em-- :
bodies , practically every known mod-
ern device for efficient production cf
automobiles la quantities.

"An industrial! railway completely ,

encircles the plant and enters; every
department on the ground floor. 5

"In the heat treat department, from
90,000 , to 100,000 parts are treated
every 24 hours, and for this, purpose
30 furnaces and 20 cyanide pots are
required. A thousand pounds , of
cyanide are used each day tn the
latter; 14,000 gallons of fuel oil are
consumed each day for heating the
furnaces in the forge and heat treat
departments. v ..r r'

"In the foundry 10,000 lbs. of alum-
inum and 30,000 lbs. of brass . and
170,000 lbs. of gray iron are cast eaci
day. . : ;i -

"Such is the perfection of detail tt
this huge plant that 2 hours and 23
minutes from the time the bare frame
starts in on the upper end of the final
assembly conveyor, the car is drive
off under It owa. power; at,--the c.--

.

of the line, thoroughly built and full,
equipped.- h-- : 'i-f- .". l'.y- - -

r STAn-CULLET- IS YCU
' TC 2AY'S TC W -


